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(57) Abstract: It is intended to provide a novel N-phenyl-(2R,5S)dimethylpiperazine derivative useful as an antiandrogenic drug 
which is superior to the existing compound in the efifect of sufficiently lessening the prostate gland size and has an excellent oral 
activity. This compound is useful in preventing or treating prostate cancer, prostate gland enlargement, etc. It is also intended to 
provide a novel intermediate which is useful in producing the above compound 
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(I) 



(c#sn'g)<b-&tfTa&D. ^ommi^m%m\^x'$>^ti^. m^mzm^h^^h-^nx 
[mxm 1 ] 

#liBS 49-81332 

imMk 2 ] 

GB 8221421 

imxiBk 3 ] 

IH^^M^ 95/1 9770 >yUyh 



00/17163 ^A>7ky h 



B*te^ 1998, 56(8), 2124-2128 



^tctc^. M^izhm^-WcA (I) -r^^ti^N-^x:!;!/- (2R. 5S) s^^ 

±\Z3m^-^nrcit^!^X$>^^MN-7a^::i)V- (2R, 5 S) S^;^5^;i/H^^i^> 
g^-fb^tlJi, ^fi^75:#:|^IIiM^^Tc:i:Jc<J:Os in vitro S»e>«^^-e#i^Vi^n 

TcmALmm^mM^^t ^ fi. ^m^x$> o rco 
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M^i^mU-Tf^ (1) (4) (I^TN-7x:^;i/- (2R, 5S) v^^jHf'^ 
(1) TIB-IS^ (I) l?^$tl§N-7x:i;l'- (2R. 5S) v'^^^jUf^^i^^ 



R M CU F, Br, -CN^ -CH3> -CF3, X^^-0-{Si^T;i/^;P 
R 2 : F> X^-OCHa 

Cy:Ji^T©a) 75Se) ffi^tC^^n^S 

a) - (-CN, -COCH3. ^L<«-0CF3TlSi^l$nfc) ^>-{£> 

b) - (-SCF3, -OCH3, -N02> 1-CN-'>^DyPk!;M-'f ;i':!5^&3l^$tl§*TlM 

i^$n/t7x-;i'. Xit. -;^;&^-CN, »/5i^*-0CF3. -0CH3, -CH3. -CF3. 

c) - (-CN. -CF3, Any>, -0CH2CF3. -y!7u-:fu\fjui!m^^nrc) truv' 

- (M7;Wi/^L<{i-^;i/7jNij>i:«^$nTt)j;Vi) ^yux 

- aaM7;i'^;i'T«i!i$nTt).tvi) ^>y5^7y-;k 




R2 



(I) 



3 



t 

I 

• « 
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(2) R^3?)?CU F. Br, CN, -CH3, X\t-0-i&mT)\^^)W H T^^WIB 
(1) tm(DN-yx.=.)V- (2R. 5S) i^:<^)V\^^yi^>m^i^X\t^(Dm.o 

(3) Cy*«c) #;^)^e.M^$n-5»T2b'5MIB (2) IBic(DN-7x-;i/- (2R, 

5 s ) H ^ ^ >mmw-x <Dm.o 

(4) (2R, 5 S) -4- (3-^PD-4-e^7/7x-;i/) -N- (2-->i^n 

ypt!;i/tf'j5>^>-5— r;i/) -2. 5->'p^^;nf'^7i?>-i-:^7;pjj^^-y-$ 

H; (2R, 5S) -4- (3-5'Dn-4-i/ry 7xri;l/) -N- (e-v'Ty- 
3-tfUv^JU) -2, 5-i^/5^;i/t:^7i^>- l-;^3;i/2l^=^^U-5 H ; (2R, 5S) 
-4- (4-x7y- h=^'>7xn;i/) -2, 5 ->^^5^;V-N- (6-hU:7 
;i/:tD^5^;i/-3-tfUi^;W tf^^>'>- 1 -;^3;i/2j^^-tt-5 F ; (2R. 5S) -4 
- (3-:/n^-4-->7y7xn;l/) -2. 5 -i^p^^^^U-N- (e-hU^JW^tP 
^^A-S-KVz^M \d^9z^y-l-t!)i'^^1i-^)^ (2R. 5S) -4- (4 

-'>7y-3- hU7;i/:tP;^5^;U7x:^;i/) -n- (2-->i^P7°ptf;utf 'J^>'> 

^fc, (5) Tbm. (8) «N-7xr:jU- (2R, 5S) >^pC5^;i/tf^^i^ 

(5) Huia (1) |Bm©N-7x-;i'- (2R, 5S) VP^5^;H:f^^>'>^##:X« 

(6) ^m^^^momm (l) IB«©N-7xr:;P- (2R, 5S) P}^'^)V}^^yi^ 

(7) ?&-^W^»(Oh&IB (1) tm<DN-yy:=i)V- (2R. 5 S) i^^^^;^^^^-:^ 

(8) a#JC?&^W^«®MIB (1) IEm©N-7x-;i/- (2R. 5S) >^^5^;i/h! 
M(w*^BJ©N-7x:i;i/- (2R, 5S) >^P^5";Hf^^>?>^S#:OM5i(C^ffi 
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(9) TfB-fis^c (ma) x^^^n^it^m^rc\t^<Dm.o 

I 

R3 

RJ^IU e r t -7'5^;i/0t#Ji, -CN ^^fo 
2) X;&tci©t# 

^pyplf;k =y^u^=^)V. v^p^>5^;k i/^u^^-y)Vis.E-ifimi(bn^o B 
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CytLXit. }£Vi^>M(D6m^-CH. -CF3. xw\ciif>xm^^nrc\^v 

>-3— <;i/»)5»W*l/Vi. 



IPS. TiB-«gs: (II) x^-^n^^t^mt. 




N= <\ />— N^^ ^NH (II) 



:CU F. Br. -CN, -CH3, -CF3, X\t-0-^7 )V^}V 
R2 : H, F, X^-OCHa) 



0 

A/Cy (III) 
HO^ ^N'^ 
I 

R3 

a) - (CN> -COCH3. <Jl-0CF3TlSi^ $n/c) 

b) - C-sCFs. -OCH3. -NO2. -i-Cti-iy^ u-f a \^ )]/--[ )]/f)^<bM^^n^MX 1 

i^$nfc7x-;i/, X\t. —^^J&^-CN. ffi;&j(/^*-0CF3. -OCH3, -CHg. -CF3. 
< U CI 36> e.il*^$n§SfC J; D 2 SJfe^n;'^:) > 

c) - (-CN. -CF3. Au^'x -oCHzCFg. v-^J? P^a tf;Hrg|^$n;t) t!U>^> 

d) - (isii7;wi/^u<ji'>i>p>''at!jn?ie^$nj^) ifu^i?>> 

e) - (MT;WI/Tgife^nTt)J:V^) -< U v^X 
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(^^©laWWfBOaDTS^. ) T^$n^N-7x:n;i/- (2R, 5 S) z^^^ 

;i/:^^;i/xxx;k 7xx;i/X7«x;k p-xhP7xx;i/xxx;k 2, 

7xxjl'XX^;i/?5:^^©7xx;Vx7.7^;i/4' 1 - h Fp+vX^^vW ^ h\ i - t H 

7)V=^}\^mM/'\y^ H;fe^cDAP*;i//}?>m7;wux;^x;i'^tr;\'P-r;WN7< K 

?^i'^^jS$-ti:T#^nsW«^S^m«tl-^. hU 7x:n;i./ixX7^ >fcj:£0W 




(I) 



R2 
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ii^oiSi^, ^/'c^^^ii?> g^i?> :/Ptf:t>^^ v-o.-^?!?, tp>^. nA^ii, 7-7 

•^^^-y'Oh. tlJlzy^A, 7)VS.:zryMs, U5''>A?^£M^S, ;<^;i/7^>> X 

trO^S^WlcffF^^tl'Syp h* ^ tJ^'Sr^fiKT'SSi bX«, Prog. Med. 
5:2157-2161 (1985) (C|B«$nTliS«4>. 9 9 O^fiJ rE^,S,®^^j H 

x\t. m^\t-oc (o) -fij^^nT'bJ;ViEi^7;wu-c (o) or (r«hx 
itmLjjv^jv^^T^ &rfmm.) . -oc (o) -m^-^nxh^if^i&mTjv^^-u 
>-c (o) 0R> -oc (o) -fi^$nT'bJ;Vi7U-;K -oc (o) -i&mr 

)V^}V'-0~m7Jl^^)l-C (O) OR> -oc (O) -C (O) R> -OC (O) 
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(0) OR. -o-7iS'Uv';K 5-^^)1-1, z--j-t^vvy-2—t>-A- 



^^tc. (1 1 1) iwtessjs-e^m "Ttg/^:^7;p^ a: (I I) ^^t\z dppa $ h 

7 xX;V7j>7. li^ U ;i'7i^ H (DPPA) . i?X5";i/3jNX Jf? U ;1/'>7X H-^ 1 3 - ( 3 - 



(M3tS) 




(III) 
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wo 2004/007471 PCT/JP2003/008860 

>^©^#ii^^{b7Km!^, x-T-;i/> xh^bHo^^^ (THF) ^©x— xJl/^, 

Mx^JVX7.7^;p#0X7.x;p^, h X h U )V. N, N->?p^ 5^;|/:J^;VA7 5 H (DMF) , 
N,N-vp^5^;P7iih7a h\ N-^^^jUfoU h*>^>'^5^;W ^^\/U XDMI)^ 

a 

75 >, hUX5^;i/7$>, N,N->?p^5";i/7XUX HUi^X DMAP, k:iiU>. ^U^^ 
n^Jpy. 1, 8->?71ft:'>^n[5.4.0]':7>x^-7-X> (DBU) > 1,5- 

>?71ftf->^P[4.3.0]y >-5-X>(DBN), 1 ,4- v7tf If D [2. 2. 2] iti^rJ' > 
(DABCO). 1.4->';*5^;i/t!^^-:^X 7K^ffci-hU':7A(NaH), iJ5^':7A>>-< VP^P tf 
;i/75H(LDA), ^i?;^U':7A, ^M-k^^'^A. i^m-^-hU^7A. stiS7Km:^h U A 

*fcT-h^7'5^;i/7>^xC7Aypa HOliJ^ffiPBl^WMiS, 18-i7^':7>-6. 15- 
'^'ytjy-^UhO^v'O >X-x;i/^©» j; 0 SJS ^iD iiT ^ il i "It^T ^ 

i;5)^liSb^i«'&/&^*abO, -5 ?5:MS<i:bT^i Greene S.IJ^Wuts rprotective 
Groups in Organic Synthesisj||2)KlCfS«fe©^^^S^<&W'&Jli*^"e^, Iine>^ 

-r y i^7^- h ©f^t) D \zM^ (DtlJV/-^S. H^XXx;i/ (1 1 1) ^^sSfflT ^ C ^ fw<fc t) > 
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R1 

•~ (10 )=V >^ 1 Cv 

/ <. R3 




CurtiusSfi: 

R2 



(I) R3 = H 




I 

R3 
(IV) 




N, N-i^+l-:^ i^)V:^-t^i— h (DSC), 7 xnjl.^ P D;^j-/}?:h- h 
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il©J;^;^3fe^^i'J©:J^^^bTJ^. ^!l;ltiDAICEL%fc©5fe^:J)'iiJ:^J^ACHIRALCEL 
OH-H:fe.i;OTlRALPAKA])-H©j;5?a:gE^0^#gtt:^7Ad«^sefflnItg"ei&-5, ^tz. % 

t!3U>, Jl/^'i^X 1, 8-t:Xh>J^5^;P75y:J-7^l/>, DBU. DBN, DABCO, 

LDA7a:i:owamsx^iNaH. miti^j'^j^,. mmi-hu^A. mtti)i^-y^A. 

TYang, Bryant H. ; Buchwald, Stephen L.. Journal of Organometallic Chemistry 

(1999), 576(1-2), m-\mzmm^ntc^¥t-mmm^mvh^, 

^MWL\^ymW.> x-t-;K -r b ^ t F p 7 ^ >#©x-T-Jl'^. I^i?x5^;i/XXT-;P 
^oQxxxJl'^, XiJ' y -;k ^ / -;i/^0TJUa-;H4^ii> T-fe hx h u ;kdmf> 
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^2 



HO 



Y 



Cy 



(VII) 



Y 



(VIII) 



Cy 



OCN 



Cy 



H^N 



Cy 



(IX) 



(X) 



-^mrrn^t^ (1 1 1) oRit^^mmi^cozyt'DX'^^^ y i^n— h (ix) it. n 
(VI I) ii)^ ^-r y s^7:^- h (ix) iz^wr^mt. :fy)vt^ >m^-Mmi7 u u h^s-^ 

tt-#{c:'ry'>7:h-h'\t^^-r^c:i:fe'5JtgTafe^. M}t--t^72.>mmi^ 



Cy 



HN 

I 

R3 



H_oA„/Cy 
I 

R3 

(III) 



OCN 



Cy 



(X) fllli (IX) 

{b^ti (III) ^fc«-e0sjstt0is#:«^ *fji&-r § 7 5 >i 
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^©-f y vT:^- h (IX) ^#igT;m -;i/*fcH7 x y -)vmmi^tifm-^'\i^m(D 



i^-^m\tmk. i&^M^o^^. mm^^mvxm^<Dm'^\zm\:^xm'^^M-^n^ 
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•^mv m^n. ^#^J. B&ra^^wbTViTtjctvio 

##M 1-1 

4-[(2S, 5R)-4-^>5^;l/-2. ^--Ji^^)]/\L^y-Jy- \—{ M-l-^ 

#tt^XM4 ##^?JJ 12-2fBi^©;^^lCj;0#6tl^ (2R, 5 S) -l-^^i^jl/- 
2. 5 ->^p<^;i/fc!^^v^> 10. Og ^-ttf DMI25inl ^XS7^ h 25ml MW^\Z. 
2. 4- >^7;i^:tO^ b ij ;i/ 8. 17g Jlt;^i?-fe5^^ A 31. 9g SJ)P;i, 120t:T 2 0^ 

^^1^->-Mx5^;K85 : 15. v/v)^ttlg|52:, □D3^^;^A/i^e.MM^ffViSS'^b 
4. 84g ^#fc, 

^H-NMR(DMS0-d6) <5 : 0.98 (3H, d), 1.14 (3H, d), 2.25-2.36 (1H, m), 2.70-2.82 (1H, 
m), 2.98-3.12 (1H, m), 3.27-3.36 (1H, m), 3.50 (1H, d). 3.55-3.69 (2H, m), 4.00-4.18 
(1H. m), 6.78 (1H, dd), 6.87 (1H, dd), 7.20-7.40 (5H, m), 7.55 (1H, t) 

1-2 

4-[(2S, 5R)-4-^>5^;i/-2, ^-V:^'^)\/\i^'7Vy-l-^)\'\-l-^ 



15 



wo 2004/007471 



PCT/JP2003/008860 



^H-NMR(DMS0-d6) 8 : 0.98 (3H, d), 1.14 (3H, d), 2.24-2.39 (1H, m). 2.76(1 H, dd), 
3.27-3.36 (1H. m), 3.50 (1H, d), 3.55-3.69 (2H, m), 4.06-4.20 (1H, m), 6.91 (IH, dd), 
7.06 (IH, d), 7.20-7.41 (5H, m), 7.61 (IH. d) 

1-3 

4-[(2S, 5R)-4-^>v;i'-2, 5->'^5^;H^'^7V>-l-'f;i/]-2-^ 
(2R, 5S) -l-^>v;W-2, 5->?^5";i'tf^^v>3.81g(DDMI20il jt?^ 

mmit^m 1. 50g ^m^tLxmrco 

^H-NMR(CDCl3) 5 : 1.07 (3H, d), 1 .18 (3H, d), 2.29-2.36 (IH. m), 2.46 (3H, s), 2.87 
(IH, dd), 3.03-3.14 (IH, m), 3.24-3.32 (IH, m), 3.36-3.45 (1H, m), 3.58 (IH, d), 3.64 
(IH, d), 3.86-3.98 (IH. m). 6.61-6.68 (2H, m), 7.24-7.45 (6H. m) 



4-[(2S, 5R)-2. 5-z^;^^)V}d^^i^>-l-^M-2-:^^)V^>V::^h 
4-[(2S. 5R)-4-^>iP)V-2, 5 -P:^^)}^if^^i^>- 1 M-2- 

^H-NMR(DMS0-d6) 8 : 1 .03-1 .09 (6H, m), 2.37 (3H, s), 2.45-2.53 (1 H, m), 3.05-3.22 
(4H, m), 3.70-3.82 (IH, m). 6.75-6.81 (IH, m), 6.83-6.88 (IH, m), 7.47 (IH, d,) 

##M3- 1 

(2R, 5S) -4- U-zy7y~3-y)V:tayx.-}V) -2. 
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(2R, 5S) -2. 5-i?^5^JHf^7i?>-l-;^j;P4^>i?tert-y5^;i/9.74g® 
DMI25ml mSrt h - h U ;i'25ml 2, 4 - i^y)V:tU^>'/:z h U )V 5gms^m 

X5^;K80 : 20, v/v)^tB^cI: O^M'fb'&tJ 4. 66g 

^H-NMR(CDCl3) <5 : 1.16 (3H, d), 1.23 (3H. d), 1.49 (9H, s). 3.23-3.48 (2H, m), 
3.75-4.06 (2H, m), 4.17-4.30 (2H, m). 6.50 (1H, dd), 6.58 (1H. dd), 7.40 (1H, dd) 

##^J 3-2 

(2R, 5S)-4- (4— >7y-3-hU7;>P:rD^5';i/7xx;W -2, 5->^^. 

^HrNMR(CDCl3) 6 : 1.17 (3H, d), 1.24 (3H, d), 1.49 (9H, s), 3.27-3.50 (2H, m), 
3.70-4.06 (2H, m), 4.31 (1H, br s), 4.50 (1H, brs), 6.91 (1H, dd), 7.06 (1H, d). 7.62 (1H, 
d) 

##M 3-3 

(2R, 5S) -4- (3-iJ7DP-4-->7/7xx;P) -2, 5-v/5^;H::^^ 

FABMS 349 [M+H]^ 

##^J 3-4 

(2R. 5S) -4- (3-7*D^-4-S^7y7x-;P) -2. 5 -i?^5^;i/tf^^ 

^H-NMR(CDCl3) 5 : 1.15 (3H, d), 1.23 (3H, d), 1.49 (9H, s). 3.23-3.45 (2H, m), 
3.70-4.10 (2H, m), 4.31 (1H, brs), 4.50 (1H, brs), 6.73 (1H, dd), 6.99 (1H. d), 7.44 (1H, 
d) 

P^n 3-5 

(2R, 5S) -4- (4-->7y-3, 5-$^7;i/:tP7xX;i/) -2. 5->^p^5^ 

)V\d^yz^>- 1 -:fy)V^>Wt tert-y5^;i/ 
FABMS 352 [M+H]* 

p^n 3-6 

(2R, 5S) -4- (3, 4-i^->7/7xr:;i/) -2, 5 -S^p^5^;Hf ^^v'^- 
1 -;«j;i'4^>i^ tert-7'5^;i' 
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^H-NMR(CDCl3) fi: 1.18 (3H, d), 1.23 (3H, d), 1.49 (9H, s), 2.73 (1H, dd). 3.11-3.19 
(1H. m), 6.97 (1H, dd), 7.07, (1H. d), 7.57 (1H, d) 



4-[(2S, 5R)-4-^>>5;l'-2, 5->^p^5^;Hf^^>^>-l— r;w-2-p^ 

■ 

4-C(2S. 5R)-4-^>i^;i/-2. 5 -i>;<^)V}d^yi^>- 1 ^-2- 

1t>-|^^X9^;K80 : 20. v/v) 0 Mit^l^L 72g<£#;to 

^H-NMR(DMS0-d6) <5 : 1 .01 (3H. d), 1 .1 3 (3H, d), 2.24-2.34 (1 H, m). 2.73-2.84 (1 H, 
m), 3.00-3.12 (1H, m), 3.26-3.36 (1H, m), 3.46-3.68 (2H, m), 3.65 (1H, d), 3.86 (3H, s), 
4.05-4.19 (1H, m), 6.46 (1H, d), 6.52 (1H, dd), 7.20-7.42 (6H, m) 

4-2 

(2R, 5S) -4- (4-S/7y-3-p< h=^S>7x-;i/) -2. 5 -i^p^5^;i/tf'^ 

FABMS 346 [M+H]* 
##M 4-3 

4-[(2S, 5R)-2, 5-i^^5";Ut!^7i?>- l-'f;U]-2-7Jl/:tP-6-p^ 

-2, 6-i^y)V:tU^yV:=-h^))VRUim&(D^^i/^M, tert-:/ h^v 

FABMS 264 [M+H]* 
#^M4-4 

4-[(2S, 5R)-2. 5-'J:/^^}l\£^y-jy-l-^M-2,6-i^;^h^i^^ 
^^m4-ltnm\Z4-[i2S, 5R)-2, 5--J^f-JV}d^yi^>-l-^M 
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-2, 6-z^y}V:tU^>V 
FABMS 276 [M+H]^ 

(2R. 5S) -4- (3-tert-:/h^i^-4-i/Ty:7a:-;i/) -2, 5->^p^5^;^ 

(2R, 5S) -4- (3-7;i/:tP-4-->7y:7xri;W -2, 5 ->'y<5^;i/t! 
^^>?>- 1 -;!!7;p3i?>^ tert-:/5^;i/ 3.12g^THF20mUC^ji?l>, tJ^^S^^-i^A tert- 

^H-NMR(CDCl3) (5: 1.13 (3H, d), 1.24 (3H, d), 1.46 (9H, s), 1.49 (9H, s), 3.18-3.40 
(2H, m), 3.70-4.05 (2H, m),.4.25-4.60 (2H, m), 6.46 (1H, d), 6.53 (1H. dd). 7.37 (1H, 
d) 

##M 6-1 

4-[(2S, 5R)-2, 5-i^^^)l^^^i^>-l-^M-2-y)V:tU^>9:=. 
(2R. 5S) -4- (4->'77-3-7;P:ro7x^;i/) -2. S-v^^^^JHf 

;w:toi^i!30mi<£jn^. ^MtcT-^Mi^bfc. imm^-m 

^H-NMR(CDCl3) 8 : 1.20 (3H, d), 1.21 (3H, d), 2.70 (1H, dd). 3.04-3.13 (1H, m). 
3.22-3.37 (3H, m), 3.65-3.78 (2H. m), 6.59 (1H, dd), 6.62 (1H dd), 7.40 (1H, dd) 

HP L CU^mr^ : 17.00 min. (:^7^A : CHIRALCEL OD-H, X : 



PCT/JP2003/008860 

h U )VmSL 6l^»©#i57 i^t^ A ter t-7' b H ^ffl 
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0. 46cmI.D. X 25cmL.. : ^^I3r> : vyp/V-JP : i^X^)V75.> 

(600:400:1) [vol.S;]. : 0. 5ml/min., MA : SSt:, M : 254 nm) 

fSi^. ##M6-1, 6-2, 6-4«. ##0!l2i:Ril0;&i*tCj;oTf)'&^U> 

##^rt|6-2 

2-^DO-4-[(2 S. 5R)-2, 5-i^p<5^;Hf^^>?>-l— r;W^>\/:::h 

^H-NMR(CDCl3) (5 : 1 .1 6-1 .22 (6H. m ), 2.69 (1 H, dd), 3.00-3.36 (4H, m), 3.64-3.74 
(1H. m), 6.75 (1H, dd), 6.87 (1H. d), 7.46 (1H, d) 

H p L c ^mm m : 1 6.02 mm. (##M 6-1 1 mmoj^^r^w) 
6-3 

2-:::^n^:-4-[(2 S, 5R)-2. 5--y^^)V\d<y-J>-l-^M^>V=^h 

'H-NMR(CDCl3) (5:1.17 (3H. d), 1 .20 (3H, d), 2.71 (1 H, dd), 2.99-3.09 (1 H, m), 
3.22-3.35 (3H, m), 3.62-3.76 (2H, m), 6.79 (1H. dd), 7.05 (1H, d), 7.44 (1H, d) 
HPLCUWmm : 12.2 min (:^J^A : CHIRALCEL OD-H. it-fX : 

0. 46cml.D. X 25cmL., ^ftS : i-iVfU^y-JV : z^X^}V7B,> 

(700:300:5) [voI.X], : 0. 5ml/min.> Wl& : 40'C, : 230 nm.) 
##M 6-4 

4 - [(2 S, 5 R) - 2 , 5--J:^^)l^\^^'7p>- 1 — r ;W - 2 h^v^^^^r 

^H-NMR(CDCl3) d: 1.12 (3H, d), 1.17 (3H, d), 2.69 (1H, dd), 2.89 (1H, dd), 3.16-3.32 
(4H. m), 3.48-3.59 (1H, m), 3.90 (3H, s), 6.41 (1H, d), 6.51 (1H, dd), 7.39 (1H, d) 
H P L C Unmm : 1 3.40 mIn. (##f!l 6 - 1 1 l^<i©^*f ^#) 

##M 6-5 

2-tert-:^h^>'-4-[(2 S. 5R)-2, 5 --J;f^^)V\^^y-J>- 1 M 

^H-NMR(CDCl3) (5 : 1.11 (3H, d), 1.17 (3H, d), 1.46 (9H, s), 2.60-2.76 (1H, m),. 
2.78-2.92 (1H, m), 3.13-3.35 (3H. m), 3.40-3.55 (1H, m), 6.60 (1H. d), 6.65 (1H, dd). 
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7.39 (1 H. d) 

#%^»J 6-6 

4-[(2s, 5R)-2, 5-e^^5';nf^^v^>- 1— r;H-2, 5->^yji'-tU^ 

FABMS 252 [M+H]^ 

##^J 6-7 

4-[(2S, 5R)-2, 5-i?^5^;H:f'^^v^>- 1— r;i/]7^P-hU;P 
^H-NMR(CDCl3) d: 1.21 (3H, d), 1.23 (3H, d), 2.73 (1H, dd), 3.11-3.19 (1H, m), 
3.29-3.39 (3H, m), 3.73-3.84 (1H, m), 7.00 (1H, dd), 7.09, (1H, d), 7.56 (1H. d) 

6-8 

4-[(2s, 5R)-2. 5-':?^5^;vtf^^s^>-i— r;w-2-(hU7;v^op< 

FABMS 284 [M+H]* 

H p L cu^m^ : 14.8 min. m^M 6-1 tmmo^m^m 

6 - ( h U 7 a ^ tf ij > - 3 - T ^ >3. OOg^ t! U > 1 5ml \zmM b . ^Jc?^ 

^H-NMR(CDCl3) d : 3.82 (3H, s). 7.39 (1H, br s), 7.65 (1H, d), 8.16-8.22 (1H, m), 
8.58-8.63 (1H, m) 

1.52gS.t«)PPA3.03g^iD;l. SBfr^ftJ^ibfc, ia^lSW7KRt)^«l:ft4l*T^fe^L, m 

e>n}fcm75^ b;px>2Omuc^0L.3OM^Sfi^b5-r y '>T:^- h-2-( h u 7 

1.2g&#fco 
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• (6-hU7;i/:i-P^^;i/-tfUv'>-3-'f;W-;^;w\'5 Hi? x5^;i/ 

• (6-7;P:tD-h!U>^>-3— r;i/)-;^7;i/n5 Fi? 7xx;p 

• (6-:/D^:-tfUi?>-3— Fi? 7xx;v 

• i6-h^)y)V:ta :A^)V-\£^)P>-z-^ )V) -ti)vn^ 7xx;l/ 

• (6->7y-t:Ui^>-3-'f;i/)-;^;i/A5 7xx;i/ 

• (6-7;i^:ta-tru>?>-3-'f;i/)-:^;pA^ 4-xhp-7xx;i.xx5^ 

• (6->^o^-tfU>^>-3-'i';i/)-:^j;WN*5 Hi? 4-xhn-7xx;i/xxT-;i/ 

• (6-i^DP-t!u v>-3— r;i/)-;^7;i/;t5 Hi? 4-xhp-7xx;1'XX'7^;1' 

• (6-hU7;i/:tP;<5^;i'-t!U>^>-3— l';V)-;^j;W\'5 H^ 4-xhP-7x 

x;i'XXx;v 

• (e-^/yy -tf'J>^>-3-^;w-:<7 ;wt5 Hi? 4-xhp-7xx;uxx7^;w 

#^^SJ 9-1 

60!i;NaH762iiig&X~x;i'25inH;:»b,^?^T^i?X5^;l/20g^?ilTbfc. ^ViT, 3, 3- 
i;x h c^S/T'P A° >mx^M. Og©X-x;i/^?gl 2ml ^?giT bTfco mm&iZX2 B 
b?^^. T-t H75>^>^:^2. 50g^lP;l. ^MtlTl B^i^bfc. SJSM»®?5ml 

^X5";W-A^+h> (3:7, v/v)M^ci; D^Sib'a-t/2. 93g^#7t. 
^H-NMR(DMSO-de) 5 : 1 .34 (3H, t), 2.71 (3H, s), 4.36 (2H, q). 9.12 (2H, s) 
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9-2 

2-tert->^^>ll/tfU5>^>-5-:itj;i/3i?>^ X5^;i/ 

^H-NMRCDMSO-de) 5 : 1 .33 (3H, t), 1 .38 (9H, s), 4.37 (2H, q), 9.19 (2H, s) 

##M 9-3 

2-->^pyat!;i/t!U^i?>-5-?!7;i/Jj?>^ X.^)V 

^H-NMR(DMS0-d6) <S: 1.04-1.22 (4H, m), 1.33 (3H, t), 2.25-2.36 (1H, m), 4.35 (2H, q), 
9.05 (2H, s) 

1 0 

l-ya^:-4-7;i/:tP-2-^5^;i^^>if>10g§DMF20ml \zmM b , tKO . 2m 1 Srin 

^H-NMR(DMS0-d6) 6 : 2.50 (3H, s), 7.21-7.31 (1H, m), 7.35-7.43 (1H, m), 7.88 (1H. 
dd) 

1 

(2R, 5S) -4- [4-->7y - 3- ( h U y}VtU:^^)V)yju:r.)V] -2,^-P:A^)],}d<y 
h U 3fc;^y>l. 15g^>>i^D D^i$^>30mUC^j||U, ^}^T4- [(2S, 5R) -2. 5->^^ 

tf ^ ^ V? > - 1 — r ;W - 2 - h u 7;i/:t D ^ ^ji^ y h u ;i/3. ogs.tJ^^ h u 

^H-NMR(DMS0-d6) 5 : 1 .07 (1 .3H, d). 1 .11 (1 .7H, d), 1 .23 (1 .7H, d), 1 .25 (1 .3H. d), 
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3.40-3.58 (2H, m), 3.70-3.96 (2H, m), 4.32-3.58 (2H. m), 7.18-7.30 (2H, m). 7.86 (1H, 
d) FABMS 346 [M+H]* 

• 12-1 

2 - ^'Jl/tf' J 5 > - 5 - jj^ >i? 

FABMS 139 [M+H]^ 

##^J 12-2 

2 - 1 er t - 1: U ^ > - 5 - ;^ >iS 

FABMS 181 [M+H]* 

12- 3 

2 - ^ p y p tf ;i/ tf U ^ > - 5 - >^ 

FABMS 165 [M+H]"^ 

13- 1 

4A2. 3g :feJ;t;'>;57P7°PA°>:^;i/2i^+W 5i5^5 H±tm±t 1. 7g ^Tir hx N U 

jpeomi (cM^L, 6 Bjpi^M^b^. m^^Tim\^tz. ^mm^-y 

D , ^mih'^m 220mg UTft^t, 
FABMS 196[M+H]+ 
13-2 

FABMS 170[M+H1+ 
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14-1 

l-y^ P H;1/^:M/U >-6-;ilj;i^3l^- h U ;V 210ing ^^-(S^WA^ti U A 450mg 

FABMS 215[M+H]+ 

#%«^ 14-2 

FABMS 189[M+H]+ 

1 5 

p p-6-::i h P^y ^-y-U > 1. 16g & THFlOml IC^^L, V-J'Oh.^ V^y H 1. Og 
U->J; t) i^^^b^frVi, ^S{b-&#J 776ing ^#;/c. 

FABMS 206[M+H]+ 
1 6 

2-^:;i/4^ U 7 -6-X b P ^ / =^^1f U > 
2-^ O P-6-- h P^y ^^-iJ-'J > 1. 16g & THFlOml IcMb. U > 20ml <£:Jq;l» 

FABMS 261 [M+H]+ 

17-1 

2-p^ h^i^-6-XhP^y^-y-U> 726mg€:^:$'y-;l/20ml IC^^L. Ml.0g*5 
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{b-g-t/ TTOmg Sr#fc. 
FABMS176[M+H]+ 
!i 17-2 

##M 17-1 <i:l^i|i(e:. 2-t;U5^U /^y+tl-U ^-B-T^ >?:#fc. 

FABMS 231 [M+H1+ 

##^3J 17-3 

##^»J 17-1 .hllilic, 2-^;V3JnU y-6--hD^y u y^Mjhhx 2-^:;i/4^>j y^y 

FABMS 230[M+H]+ 

#%M 1 8 

5 [1. 2-a] If u > - 7 - 

'iS.^Vil, 2-a] tf U v>- 7 -5!7;i'7l^>i?P<5^;l/ 866mg ^;^^y-JV lOml t;:^^^, 
1 M 7miti- h U 5ml &Jn^-«^bfeo IM 5ml ^iP;^^iS^^g^ 

FABMS 163[M+H]+ 
^MM 1-1 

(2R, 5S) -4' ->/Ty-4-(4->'Ty-3-7;W:tD-5-;< h=^->7x 

4-[(2s, 5R)-2. 5-5^p^5^;nf^^>^>-i— r;i']-2-7;i/:rp-6-y 

Y^^yy^y^/- h U ;i' 500mg ^T-fe hx h U;!/ 20il tc^j^b, 4 — f 7 >^7:^— h'^ 

h "J 274ing ^jp^, m^ai;:T 1 mmmwvTco ^isw^iiisu, 

&JP;l^jiLfc. n^nrcmm^^^'^>-Bm:c.^}Vm : 15. v/v) 



IfiM 2 - 1 
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(2R. 5S) -4-(4-->7y-3, 5 --Jy )V:tny x.zi}V) -N- (2 -y )V:t 

D - 4 - tfJJ -2. 5 - >?^5^;i/tf^7 v>- 1 -:^3;i/3}^^i^-5 K 

20mi(c^^b. »Tvi^>:7A7i^Hi.oig£3)n;i, ^mz.x2mmmwLrc, mamm 

mji^ h>X>30ml»f 30:a-iP^Mi^tU. 2-7;i':ro-4-r V'>7:^— h tfU v^^'^ 
4- [ (2S, 5R) -2, 5- tf ^7 ;W -2, 6- v:7;i/^ P ^ > l/X h U ;H . 09g 

mmm 3-1 

(2R, 5S) -4-(4-v'77-3-7;l/:tD-5-^ h^->7xX;i/)-N-(2 

O^D tf;ut!U 5 — r - 2 , 5 -i^p^5^;Hf 1 

2 - 5? P o tf U 5 > - 5 - >m3 74mg^g^mx5^;H Om ucM U , 

hUX^;|/75>345mgRa^)PPA690mg&ig^. mmJCT2B#F^^J^L'fc, R^^mU^fk 

x>^ifl^, M&lg^b. 2-v'i:7P7°pif;i'tfuai^>-5-;^j;i//)^>m7>^H^ 
#6n:'S:i?7>'HSrh;i/x>2OmHi^0U so^ij-ini^M^b. 2-5/^7 pyp If ;i/ 

-5-1'y>'7:?— htfU S>^>^i:^^b, KfSM^^/^bfc. 4-[(2S,5R)-2,5->^;< 
^JVli^yi^y-l-'i M-2-y h^v^^Vxb UJPSOOmgSri^iJX^^;!/ 

# e. n;/c®» ^ U :^ ^ A ^ p "7 h if ^ 7 M b , 3^ y - p p :^ 

ji/A(3:97. v/v)^aigisj:o, #c>n;^c?fiiKtfSriii?x5';i/-i?x5^;wx— e.^^ 
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(2R, 5S)-4' -(l.-'>7y->i^Pyotf;0-4-(4-'>7y-3-7;l':rP 
'e4-[(2S. 5R)-2, 5-v^p^5";Hf^7>^>-l-'r;i^3-2-7;U:tO-6-^ h+j/^^y- b u 

(2R, 5S) -4' -5/7/-4-(4->^7/-3-bU7;i/:rn/^;i'7xx;i/) 

-2. 5->^^5^;i/-2' -h«j7;U:tn^h^>'tf^^>'>-i-;^j;i/jJ^^tJ-xU H 

eOXNaHlgSing^DMFlOmncMb, gfi(CT4-75 y-3-( h U 7;i/:tO^ 
(2R. 5S) -4- [4->'7y-3- ( h U 7;i':tD^5^;W) 7xx;i'] -2, 

^-\zHh. A4^lJ->-|li?x5";Ki:i, v/v)^fflgl5J:D. SM{t;-a-tii.08g^#fco 
llJg^iJ 6-1 

(2R, 5S) -2'. -->7y-4-(4-v7/-3-^ h^>'7xX;W-2, 5- 

eOXNaHSOmgSTHFlOmUCli^U, "MmzXl-T^ y-4- h U 7 ;i/:t O > l/ :z h 

^MlCT30^^#Lfc. ^^V^T. (2R. 5 S) -4- [4-v7 
y-3- (hU7;i/:tDp^5^;U) 7xx;i/] -2, 5-i^p^5^Jl/tf'^^>'>-l-:i3;i/ 

j]^;i/ATJSadb. WilSS7KM. WSrS5SUfco n^ntdm^m^iy^}tl^)Vtsy 



4 



28 



wo 2004/007471 PCT/JP2003/008860 



(2R. 5 S) -4-(4-i/T/-3-^ h:^^'>:7xz:;W- 2, 5 

(6- h u 7;i/:t-op^5^;i'-3- tf u >^;W if^^>^>- 1 H • 

6- (h U y)V:tU:/^^)V) t!U -J>-i-^ M}VnB. Hm^5^;i/500ingi:4 - [(2 S, 

5 R) - 2. 5 -z^:/^^)V\^^y-J>- 1 -'TJH - 2 - ^ h:^i//>^>\/- b U;i/557mg 

6 h;UX>5BiHw^j§?L. DBUO. 03ml^JP;liOOt:iCiPfib8^r^^#bfc. Kmmm.^m 



Ex. Me : MS : #{cSB«/{)^Yci:Via:^«> FABMS [M+H]^©fit 

M^bfc. HPLC : HPLC^^BfK (;^J^A : i5*''1'-tr;i/aMCHIRALCEL OJ-H 
4.6mm X250nnn, : ^^-tf-^rXii?/— ;i/(8:2), ^ji : CSml/min, MS : 40*0, igt 

: 254nm) 



Tablel 



X. 



CH-\ N N-Cy 



R2 



CH. 



Ex. 


R1 


R2 


Cy- m 


mm 


Ex 


R1 


R2 


Cy- ^ 




1-1 


OMe 


F 




MS: 408 


1-2 


CI 


H 




MS: 394 


1-3 


OMe 


H 




MS: 390 


1-4 


Br 


H 




MS: 438 


1-5 


OMe 


F 




MS: 425 


1-6 


CI 


H 




MS: 41 1 


1-7 


OMe 


H 




MS: 407 


1-8 


OMe 


F 


■^0"CF3 


MS: 451 
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Ex. 



R1 



R2 Cy^ 



Ex 



-9 OMe H I /=\ 



MS: 465 



1-10 



OMe 



R1 



R2 




MS: 449 



OCR 



-11 OMe 



H 



IS: 395 



1-12 



OMe 



0-CH 



3 




MS: 410 



-13 



ON 



H 




IS: 385 



2-1 



-CN 



2-2 



CF3 




MS: 419 



mp: 278-280 

(dec.) 

(AcOEt) 



3-1 



OMe 



N 



3-2 



OMe 



\ />-CHj 




MS: 399 



3-3 



OMe 




N 



MS: 425 



mp:21 7-220 
(AcOEt) 
MS: 452 



3-4 



OMe 




MS: 409 



3-5 



OMe F 



3-7 




MS: 402 



3-6 OMe 




MS: 437 



3-8 



CI 



H 




IS:385 



N 



OMe 



3-9 



CI 



3-10 



CI 



H 




O^CF, MS: 468 



1-11 



3-12 



CI 



H 




MS: 395 



M3 



OMe 



3-14 



OMe 




IS: 391 



3-15 



3-16 



OMe 




MS: 464 



1-17 



HCl 



mp:1 84-190 
(dec.) 

(MeOH-EtzO) 




MS: 411 




CR 



N 



mp:222-224 
(AcOEt-EtOH) 



H 



/=N 



MS: 381 



OMe 




CP, 



N 



mp:21 1-212 
(AcOEt) 



OMe 




MS: 407 



3-18 



OMe 



MS: 384 



M9 



OMe 



Ue 



MS: 381 



3-20 




CP, 



N 



mp:175-176 
(AcOEt-hexane) 
MS: 422 



3-21 



Br 



mp:98-1 01 
(Et20) 



3-22 



Br 



H 




=N 



ip:116-118 



3-23 



Br 



H 




CP 



N 



3 



mp:216-218 
(AcOEt-hexane 
HPLC:24.9mln 



3-24 



Br 



H 



3-26 



Br 




MS: 439 



3-25 Br 



MS: 432 



3-28 



Me 



H 



3-30 



CP3 



H 




CR 



N 



mp:220-223 
(toluene-AcOEt) 



3-29 



18:445 



^-27 



Br 



3-31 



H 



xo 



MS: 464 



H 




MS: 448 



0-tBu 



H 




CR 



MS: 476 



N 



CF3 



H 




CH. 

\ /)— ^cft, 

^ N CH/ 



MS: 461 
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Ex. 


R1 |l 


R2 


cy* 




Ex 


R1 


R2 


Cy- ffi 




3-32 C 


:F3 f 




-^"^ HCl 


^S: 443 c 


J-33 C 


2F3 \ 






^S: 461 


3-34 ( 


:f3 p 


H 


HCl 


k/tS:443 £ 


J-35 


:F3 \ 






^S:469 


3-36 


:f3 \\ 


H 




^S: 495 : 


3-37 ( 


DF3 1 




,0 

XX> 


^S: 457 


3-38 


ZF3 1 






=ABMS 453 


3-39 ( 


DMe ( 


DMe 


-^„^CF3 


VIS: 464 


3-40 


DN 1 






\/IS: 429 


3-41 


CN 1 


H 




MS: 376 


3-42 


CN 


H 




MS: 402 


4-1 


F 


OMe 




MS: 448 


4-2 


CF3 


H 


XX} 


MS: 460 


4-3 


CF3 


H 


P 


MS: 459 


4-4 


CF3 


H 


HCl 


MS: 474 


4-0 




LI 




IVlO. 009 






u 
n 


O-CH 

xff 




4-7 


CF3 


H 

I 1 




MS: 540 


4-8 


CF3 


H 


n 
U 


MS: 471 


4-9 




OMe 


F 


XXh-' 


MS: 454 


4-10 


OMe 


F 




MS: 439 


4-11 


OMe 


H 


xx:: 


MS: 424 


4-12 


OMe 


H 


CN-^^CI 


MS: 424 


4-13 


OMe 


H 


xc; 


MS: 458 


4-14 


OMe 


H 




MS: 424 


4-15 


OMe 


H 


CN 


MS: 404 


4-16 


OMe 


H 




FABMS 415 
[M-H]- 


4-17 


OMe 


H 


X^T"" 


MS: 430 


4-18 


OMe 


H 




MS: 404 


W-19 


OMe 


H 


.XXc 


MS: 404 


4-20 


OMe 


H 


-Q-CH3 

CN 


MS: 404 


k-21 


OMe 


H 




MS: 404 


4-22 


OMe 


H 


Mp. onH 

^"Y^^y' 3 

""^^O CHg 


MS: 450 


4-23 


OMe 


H 




MS: 420 


4-24 


OMe 


H 


-"•^^HCI 


MS: 416 


5 


CF3 


H 


FjC-oC^CN 


MS: 512 

1 
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Ex. 


R1 

111 


R2 






i ^ 


R1 


R2 


Cv- & 


TvO 1^ ItSi 


S-1 


OMe 


H 




MS: 458 


8-2 


OMe 


H 


CF-O^^'^CN 


MS: 474 


7-1 


OMe 


H 




MS: 434 


7-2 


Br 


H 


^CF3 


MS: 483 



Table2 



Ex. 


^H-NMR(DMSO-d,) d: 


1-3 


1.07 {3H, d). 1.20 (3H. d). 3.28-3.38 (4H. m). 3.61 (1H. d). 4.29 (1H, br s), 4.50 (1H, br s), 6.53 
(1H. d), 6.60 (1H, dd), 7.44 (1H, d), 7.70 (4H, s), 9.03 (1H. s) 


1-5 


1.11 (3H, d). 1.19 (3H, d), 2.51 (3H, s). 3.33-3.45 (2H, m), 3.68 (1H. d). 3.88 (1H. d). 3.92 (3H. 
s), 4.31 (1H. br s). 4.51 (1H, br s), 6.36 (1H, d). 6.61 (1H, dd). 7.65 (2H, d), 7.88 (2H, d), 8.95 (1H, 

s) 


1-6 


1.09 (3H, d), 1.18 (3H. d), 2.51 (3H, s). 3.29-3.45 (2H, m). 3.67 (1H, d). 3.89 (1H. d), 4.29 (1H, br 
s), 4.51 (1H, br s), 7.00 (1H, dd), 7.17 (1H, d), 7.66 (2H, d), 7.89 (2H. d). 8.94 (1H, s) 


1-7 


1.08 (3H. d), 1.20 (3H, d). 2.51 (3H. s). 3.28-3.48 (2H, m). 3.62 (1H. d), 3.85-3.94 (4H, m). 4.29 
(1H. br s). 4.52 (1H. br s). 6.54 (1H, s), 6.60 (1H, d), 7.44 (1H, d), 7.65 (2H, d), 7.88 (2H, d), 9.39 

(1H, s) 


1-13 


1.09 (3H, d), 1.18 (3H. d), 3.28-3.48 (2H. m), 3.75 (1H, d). 3.89 (1H, d), 4.33 (IH. br s), 4.51 (1H. 

br s), 7.30 (1H, dd), 7.61 (IH, d), 7.82 (1H, d). 9.02 (IH, s) 


2-1 


1.10 (3H, d), 1.17 (3H, d), 3.30-3.47 (2H, m), 3.67-3.77 (IH, m). 3.83-3.94 (IH, m). 4.24-4.35 
(1H, m), 4.43-4.56 (IH, m), 6.92 (2H, d), 7.28-7.45 (2H. m), 8.00 (IH. d), 9.27 (IH, br s) 


2-2 


1.11 (3H. d). 1.20 (3H, d), 2.54 (3H, s), 3.30-3.50 (2H, m). 3.68-3.81 (IH, m). 3.83-3.95 (IH. m), 
4.32-4.55 (2H, m), 7.23-7.35 (2H. m). 7.86 (IH). 8.79 (2H. s). 8.83 (IH. br s) 


3-1 


0.89-1 .01 (4H, m). 1.10 (3H, d), 1.18 (3H, d), 2.08-2.18 (IH. m), 3.27-3.45 (2H. m). 3.64-3.74 
(IH. m). 3.81-3.89 (IH. m). 3.92 (3H. s). 4.26-4.37 (IH. m). 4.40-4.51 (IH. m). 6.34-6.39 (IH. m). 
6.57-6.65 (IH, m), 8.71 (2H. s), 8.78 (IH, br s) 


3-4 


1.11 (3H, d), 1.21 (3H, d), 3.28-3.49 (2H, m). 3.70 (IH, d), 3.86-3.95 (4H, m), 4.33 (IH, br s), 
4.50 (IH, br s). 6.37 (IH, br s). 6.61 (IH, dd). 7.91 (IH. d), 8.15 (IH. dd8). 8.85 (IH. d). 9.25 (IH, 
s) 


3-5 


1.09 (3H, d), 1.19 (3H, d), 3.30-3.48 (2H, m), 3.64-3.94 (5H, m). 4.32 (IH. br s). 4.49 (IH. br s). 
6.37 (IH. d). 6.61 (IH. dd), 7.32 (IH. d). 7.40 (IH. dt), 8.00 (IH. d. J=6). 9.29 (IH. s) 


3-7 


1.13 (3H. d). 1.23 (3H, d), 3.33-3.52 (2H, m), 3.66-3.76 (IH. m). 3.93 (3H, s), 3.97-4.05 (IH, m), 
4.29-4.40 (IH, m). 4.55-4.65 (IH, m). 6.36-6.41 (IH, m), 6.58-6.66 (IH. m). 7.94 (IH. dd), 
8.25-8.29 (2H. m). 8.51 (IH, br s), 8.93-9.00 (IH, m), 9.06 (IH. dd). 9.45 (IH, br s) 


3-8 


1.09 (3H, d), 1.19 (3H, d), 2.54 (3H, s), 3.30-3.43 (2H, m). 3.68 (IH, d), 3.87 (IH, d). 4.25-4.35 
(IH. m). 4.42-4.52 (IH. m). 7.01 (IH. dd). 7.18 (IH. d), 7.67 (IH. d. J=9), 8.79(2H. s) 


3-9 


0.85-1.05 (4H, m), 1.09 (3H, d), 1.18 (3H, d), 2.06-2.20 (IH, m), 3.26-3.46 (2H, m). 3.68 (IH, d), 
3.86 (IH, d), 4.30 (IH. br s), 4.47 (IH, br s), 7.01 (IH, dd). 7.18 (IH,), 7.67 (IH, d), 8.72 (2H. s), 
8.78 (IH, s) 


3-12 


1.09 (3H. d, J=7), 1.20 (3H. d. J=6). 3,33-3.50 (2H, m), 3.69 (IH, d. J=13). 3.90 (IH, d, J=14), 
4.31 (IH, br s), 4.51 (IH, br s). 7.01 (IH, dd, J=2, 9). 7.18 (IH. d. J=2). 7.68 (IH.d. J=9). 7.91 

(IH, d), 8.16 (IH, dd). 8.85 (IH, d), 9.25 (1H, s) ' 
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Ex. 


'H-NMR(DMSO-d,) 6: 


3-14 


1.08 (3H, d). 1.23 (3H, d), 3.30-3.95 (7H. m), 4.31 (1H, br s), 4.51 (1H. br s). 6.54 (1H, d). 6.61 
:iH, dd). 7.45 (IH. d, J=9). 7.91 (1H. d). 8.15 (1H. dd). 8.85 (1H. d), 9.25 (1H, s) 


3-15 


1.09 (3H, d). 1.23 (3H, d), 3.30-3.40 (IH, m), 3.42-3.52 (IH, m), 3.60-3.68 (1H, m), 3.86-3.96 
:iH, m). 3.90 (3H, s), 4.24-4.38 (IH. m), 4.44-4.60 (IH, m). 6.50-6.66 (2H. m). 7.44 (IH, d), 7.79 
.IH, d), 8.19 (IH, dd), 8.86 (IH, d), 9.16 (IH, br s) 


3-17 


0.85-1.02 (4H, m), 1.08 (3H. d, J=6). 1.20 (3H, d), 2.08-2.20 (IH, m). 3.26-3.50 (2H. m). 
3.58-3.67 (IH, m), 3.83-3.94 (IH, m), 3.85 (3H, m), 4.30 (1H, br s), 4.47 (IH, br s). 6.54 (IH, br 
s), 6.56-6.68 (IH, m), 7.44 (IH, d), 8.72 (2H, s), 8.79 (IH, br s) 


3-18 


1.08 (3H. d), 1.22 (3H, d), 3.30-3.50 (2H, m), 357-3.93 (5H, m), 4.31 (IH, br s), 4.51 (IH, br s), 
6.54 (IH. d), 6.61 (IH, dd), 7.34 (IH. d), 7.38-7.43 (IH, m), 7.45 (IH, d), 8.00 (IH, d). 9.29 (IH, s) 


3-21 


0.89-1.00 (4H, m), 1.09 (3H, d), 1.18 (3H, d), 2.09-2.17 (1H, m), 3.28-3.44 (2H,m), 3.67 (IH, d), 
3.86 (IH. d), 4.29 (IH, br s), 4.46 (IH, br s), 7.04 (IH, dd), 7.30 (IH, d), 7.64 (IH, d), 8.72 (2H, s). 
8.78 (IH, s) 


3-23 


1.09 (3H, d), 1.20 (3H, d). 3.30-3.38 (IH, m), 3.40-3.49 (IH, m), 3.63-3.72 (IH, m). 3.86-3.99 
(IH. m). 4.25-4.35 (IH. m). 4.45-4.56 (IH, m), 7.01-7.07 (IH, m), 7.28-7.32 (IH, m). 7.65 (IH, d), 
7.79 (IH. d). 8.15-8.22 (IH. m). 8.82-8.87 (IH, m). 9.15 (IH, s) 


3-26 


1.07 (3H, d), 1.19 (3H, d), 3.29-3.37 (IH, m), 3.38-3.47 (1H. m). 3.61-3.72 (IH, m). 3.83-3.92 
(IH, m), 4.23-4.34 (IH, m). 4.44-4.54 (IH. m), 7.03 (IH, dd). 7.26-7.34 (IH, m), 7.37-7.42 (IH, 
m), 7.64 (IH, d), 8.00 (IH. d), 9.27 (IH, br s) 


3-27 


1.07 (3H, d). 1.19 (3H, d), 3.28-3.37 (IH, m), 3.38-3.47 (IH, m), 3.61-3.72 (IH, m), 3.83-3.92 
(IH, m). 4.23-4.34 (IH, m). 4.43-4.53 (IH, m), 7.03 (IH. dd). 7.29 (IH. d). 7.49 (IH. d), 7.64 (IH, 
d), 7.67 (IH, d). 8.16 (IH, d), 9.19 (IH, br s) 


3-28 


1.07 (3H. d). 1.22 (3H. d). 2.40 (3H, s). 3.26-3.35 (IH, m), 3.40-3.49 (IH, m). 3.56-3.64 (IH. m), 
3.87-3.96 (IH, m), 4.22-4.32 (IH, m), 4.43-4.57 (IH, m), 6.84-6.90 (IH, m), 6.92-6.97 (IH, m), 
7.52 (IH, d), 7.79 (IH, d), 8.16-8.23 (IH, m), 8.83-8.87 (IH, m), 9.16 (IH, s) 


3-30 


0.88-1.01 (4H, m), 1.11 (3H, d), 1.20 (3H, d), 2.08-2.18 (IH, m), 3.35-3.49 (2H, m), 3.70-3.79 
(IH, m). 3.83-3.93 (IH, m), 4.33-4.55 (2H, m), 7.24-7.33 (2H, m), 7.85 (IH, d), 8.72 (2H. s), 8.79 

(IH, br s) 


3-31 


1.11 (3H, d), 1.20 (3H. d). 1.33 (9H, s). 3.35-350 (2H, m). 3.70-3.79 (IH. m). 3.84-3.93 (IH, m), 
433-4.55 (2H, m), 7.24-7.33 (2H. m), 7.85 (IH, d, J=9), 8.82 (2H, s), 8.86 (IH, br s) 


3-32 


1.14 (3H. d). 1.23 (3H, d), 3.35-3.55 (2H, m), 3.73-3.82 (IH, m), 4.07-4.18 (IH. m). 4.35-4.45 
(IH, m). 4.61-4.72 (IH, m), 7.26-7.35 (2H, m), 7.86 (IH, d), 7.94 (IH, d). 8.14 (IH. d). 8.22-8.28 
(IH, m), 8.42 (IH, d). 9.42 (IH. br s). 9.59 (IH. br s). 14.7 (IH. br s) 


3-36 


1.00-1.28 (10H, m), 2.23-2.36 (IH, m), 3.36-3.52 (2H, m), 3.76 (IH, d), 3.95 (IH. d), 4.32-4.46 
(IH, m). 4.47-4.64 (IH, m), 7.20-7.37 (2H. m), 7.78 (IH. d). 7.86 (IH. d). 8.02 (IH, dd), 8.21 (IH. 
d), 9.O0 (IH, s), 9.33(1 H,s) 


3-37 


1.10 (3H, d), 1.20 (3H. d). 2.54-2.60 (2H, m). 3.00-3.07 (2H. m). 3.35-3.50 (2H. m), 3.69-3.78 
(IH, m), 3.86-395 (1H, m). 4.31-4.41 (IH, m), 4.48-4.58 (IH, m), 7.26 (IH, dd). 7.30 (IH. d). 7.49 
(IH, dd). 7.53 (IH. d). 7.76 (IH. br s), 7.85 (IH. d. J=9). 9.00 (IH, br s) 


3-38 


1,14 (3H. d), 1.20 (3H, d), 3.38-3.64 (2H, m), 3.77 (IH, d), 3.97 (IH. d). 4.40 (IH. br s). 4.59 (IH, 
br s), 7.25-7.35 (2H. m). 7.86 (IH. d). 7.96-8.05 (2H, m), 8.29 (IH, d), 8.77 (IH, d), 8.84 (IH, d), 
9.13 (IH, s) 


4-1 


1.09 (3H, d), 1.16 (3H, d), 1.38-1.45 (2H, m), 1.64-1.71 (2H, m), 3.28-3.43 (2H, m), 3.62-3.70 
(IH, m), 3.80-390 (IH, m), 3.92 (3H, s), 4.24-4.34 (IH, m), 4.42-4.52 (IH. m). 6.36 (IH, br s), 
6.55-6.64 (IH, m), 7.22 (IH, d), 7.50 (IH, d), 8.64 (IH, s) 
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Ex. 


'H-NMRCDMSO-dj) fi: 


4-3 


1.11 (3H, d), 1.21 (3H, d), 3.34-3.51 C2H, m), 3.68-3.80 (1H, m), 3.86-3.97 (1H, m), 4.30-4.44 
(1H, m), 4.47-4.60 (1H. m), 5.34 (2H, s). 7.22-7.34 (2H. m). 7.62 (1H. dd), 7.77 (1H, d), 7.80-7.92 


4-5 


1.13 (3H, d). 1.20 (SH, d), 3.36-3.62 (5H. m), 3.71-3.77 (5H, m). 3.86 (1H, d), 3.93 (1H. d). 4.37 
(1H, br s), 4.55 (1H, br s). 7.18 (1H. d), 7.27 (1H, d), 7.31 (1H, s), 7.51 (1H, d), 7.65 (1H, d), 
7.76-7.78 (2H, m). 7.98 (1H, d), 8.68 (1H. s) 


5 


1.10 (3H. d, J=7), 1.20 (3H, d). 3.36-3.53 (2H, m), 3:68-3.85 (2H, m). 4.30-4.53 (2H, m), 
7.21-7.33 (2H, m), 7.78-7.82 (2H, m), 7.85 (1H. d), 7.94-7.98 (1H. m), 8.88 (1H, br s) 



SV40 i/7it-^-jte^^^j^®fe^#:®m# 

i^fifelC GENETICIN i^m^U) i^:^"^ ^ » n g/nl tfS:^^ 

^m.'^&j^zmM'r^mm^mmnLrz (cho/mmtv ^^i^mm^m » 

±^tnm\ZLX SV40 lx>J?-i5^-A^?^^J^Kfei^#:^5l#bfe. (CHO/SV40 ^ 

a)kh 7>\^uy>^mmz)i:i-r^^^mmmm(Dm^ (agonist m) 
CHO/MMTV ^^mn^mi^mm:^ ^ is m/sm ^^Mmmmms^^ ^ ^n^en 

96well yi/- h(C 2X10*j@fi|#. 6~8 PfFal^W^em^tl^M 
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if.mm^^m\z^^^'^miSL^m\{m^ iqm dht }ca;o^^$n§te^si4ii^ 

(%) =10 0 (X-B) / (I -B) 
I :lnM DHT ^§sinb;fbii'&©(MMmy7i7-t* S14)/(SV40Jl'y7i7-t'fi&tt) 
B iMttT© (MMmy7i7-f ffi'I4)/(SV40»y7i7-t' Stt) 
X:*BM-&t)S:^inL/}^»-&0(MMroy7x7-f mtt)/(SV40JP'>7i7-t' Stt) 

b) t h 7> Ho^>g##:lC^TSfe^fi&14{b»f^ffl©M (antagonist f^^) 
CHO/MMTV CH0/SV40 ^^Jj^Sfe^^^iBMS. ^tl-ftl 

96well y T'l/- hfC 2X10*iaM^>6~8 II#FpmCDHT(a,«S 0. 3nM) 

k h 7 > K n y \Z^^ MMTY-LTR ^¥^14{b*3 ck IK, W;^ SV40 y O ^: 

m^m (%) =10 0 (I * -X' ) / (I ' -B) 

I ' : 0. 3nM DHT (D^WM b tcm^^O (MMTV*i/7i7-t* flitt) / (SV40*y7i7-t* fSft) 
B :«ST(D (MMTV)l'y7x7-f Mft)/(SV40JPy7i7-t' tSft) 
X' :*^§^<b^itJ.h0.3nM DHT ^|^NF(C»Lfc:^^0(MMTV)Py7i7-t* 
i4)/(SY40*'>7i7-t'filtt) 

(1) "7 y hmu.mm^n^m(Dmm: 
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( 2 ) miLmmmMr> }^u^ >s$<^tc*f'r^ ^ h - ^ # i/ o xD^^a^j^-^cin^ 

h U 7 Av-y a > T-fex- h . -yy<^)V7.M^zy H (DMSO) Wn^* 

ninM. ifin. A%trsi^^3M^m.m^m^mti\ thtcAX^nsmmBrnvtc^. 

Q.m y^^7.Vy>-T7 O^^ZS0.i% f G-60 Sr-^t^^^ 500^ 1 &iaA^i'&L, 
iX:-e 15 5>fBl#fiL^^tCjS/i>ML/T±tS^IlIiiXLfc, tE|iKUfc±?f 600 1 tCAW 

© 5 4^ 1/ O > ^^tf DMSO ^IS^^i^^ ^ k P >S^ii^5&^ iOnHtfSi^^o-m^. 

&^ty DMSO mm^mi^^^x^ H-^t^uu>t mmzm^. ( 2 ) 
-B.7j^uu>0WiSim^'^i,zMt^:^mmi\:^m(Dm.^fs^(D ic^ ^^^j^c. $ e>ic 

IC5fl/6^e)^^#icKi ^ Cheng and Prusoff O^^iZ^Kl^^Tzo 

*:Cheiig Y.C. and Pnisoff W.H., Relationship between the inhibition constant 
(Ki)and the concentration of inhibitor whidi cause 50% inhibition of an enzymatic 
reaction., Biochem.phannacol., 22, 3099(1973) 

9-10 Wistar75»l'MbT. ^^BJ'fb'&tfSr 0. b% ^^JV±)VU-Xmmz 
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/J^^ (%) =10 0 (B-A) /B 

A : mmommiLmm: 



^^BJfb'&'^lCOViT, in vitro ?gtt<i:bTl. b) U fc^^?g1§«ailf^ffl 
in vivo ^14 ibT 3. lC5^bfetuALE^/H-^fflO^*^OT®SlC^To 



Table 3 



mmm 


(l4 nM) 


(EDso mg/kg) 


3-9 


78 


4.5 


3-12 


40 


1.7 


3-15 


130 


4.1 


3-2 3 


53 


1.1 


3-3 0 


68 


3.9 




80 


11.3 


^lib^ti 2 


63 


9.9 



MMit^^ 2 : #WF:5:M4fBmO5liiS0!l 18-7 



»ViT. ±tB*^0^'fb-&tl© in vitrotg14(il/2~*?j2^gig^Tife5©tC^b, 
invivo®SttJ&^2~l 0^gt^3i^lc3t:^jTab^^:i:^«EbfCo C:n«. ^^^'fb 
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1. TIB-ISi^ (I) T^$n§N-7x-;i/- (2R, 5S) -J?f^^)Vld^^-J> 



R^CU F> Br -CN^ -CH3. -CF3^ XJ*-0-<B}IS7;V^JV 
R2 : H, F, X«-0CH3 
R' : H> X\tiSML7)l'^)l' 

a) - (-CN. -cocH3> ^LKit-ocFirimm-^nrc) ^>-lf> 

b) - (-SCF3. -0CH3> -NO2, 1-CN-5^i^Dyot!JM-'f;i/j6>e>iil^$tl^*TlB 

^$nfc7x-;i', xfA, -:;^30^'-CN, i&^-fy^-ocFs. -0CH3. -chs^ -cfs, 

< «-ci/&^&M^$ nested; 0 2 B^^$nfe) ^>-tf> 

c) - (-CN> -CF3> ADy>, -0CH2CF3, '>i57DyDtf;i'T'Sife$nfc) ifu>^> 



{Bb, R^d^*-CF3. J.OR2^^H0<i:#«, Cyttc) ^iJ-l^^-OX^^^-T. 

2. R^*«CK F. Br -CN, -CH3. X«-0-M7;i'^;K S-^J^R H 
OTltB«fe<^N-7xz:;i/- (2R, 5S) >^p^5^;H:f'^^-;^>^^^JiXJi^Oli. 
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3. CyJ&^c) #5{i^6>S^$n§*T'^§W^CD|gH2lBic0N-7x-;l'- (2R, 
5S) P^^^JV^i^'^pyBMi^X^t^O^^o 

4. (2R, 5S) -4- (3-i^aP-4->'7/7x-;i/) -N- (2-->^D7' 
Dtf;HfU5v>- 5— r;l/) -2, 5->';<5^;i/t!^^v>-l-:^7;W4^^it^ H ; 

(2R, 5S) -4- (3-^DD-4-'>7y7x-;i/) -N- (6-~>7y-3- 
tfUi^;!/) -2, S-v^/^jl/tf^^v^^-l-:^?;!/^^^-^-^^; (2R, 5S)-4 
- (4-5/77-3-^ h4^>^7x-;W -2, 5->'p^^;P-N- (6-b'j7;l/:t 

□ ^5^;|/-3-h:'J-:^;0 tf^^v>-l-*;i'4^^'tf-^ F; (2R. 5S)-4-(3 
-:^n^-4->'77 7xn;i/) -2, S-i^p^^^^P-N- (Q~h^)y)V:ta)<^)V 
-3-tfUi?JV) tf^^>'>-l-:^;i/2j^4^1i-SH; (2R, 5S) -4- (4 -$^7 

y-3-hU7;i/:tapC5^;i/7x-;i/) -n- (2-'>i57P7Ptf;i/tru5>'>- 5- 

5. tt^(;!)|gHllB«©N-7xr:;P- (2R. 5S) i^p<5^;Hf^^>'>M##:Xt^ 

6. ?&^W^«©tt^©llfflltBmON-7x:i;i/- (2R, 5S) >?;'^5";H£^^>' 

7. f&^^r^«®tt^©||fflllBi^®N-7xz:;i/- (2R, 5S) v'^^^JPhf^^v? 

8. a#lc:?&^^^*®ff*©*£fflilBic©N-7x::i;i/- (2R, 5S) >?^5^Jl/tf 



9. TIH-SS^ (Ma) -r^^nSfb^tl^Tt^^^^g. 
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